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CLAIMS 



[Claim(s)] 

[Claim 1] (b) The NOx absorber which emits NOx absorbed when the oxygen density of the exhaust gas 
which is formed in the flueway of the internal combustion engine in which lean combustion is possible, 
absorbs NOx and flows when the air-fuel ratio of the flowing exhaust gas is Lean was low, (b) A SOx 
concentration detection means for it to be prepared in the flueway of the lower stream of a river of said NOx 
absorber, and to detect the SOx concentration of exhaust gas, An exhaust air Air Fuel Ratio Control means 
to control the air-fuel ratio of exhaust gas to theoretical air fuel ratio or a rich air- fuel ratio when desorbed 
from SOx absorbed by said NOx absorber, (Ha) A preparation, the exhaust emission control device of the 
internal combustion engine characterized by operating said exhaust air Air Fuel Ratio Control means based 
on the SOx concentration of the NOx absorber lower stream of a river detected by said SOx concentration 
detection means. 

[Claim 2] The exhaust emission control device of the internal combustion engine according to claim 1 
characterized by to start Air Fuel Ratio Control by said exhaust-air Air Fuel Ratio Control means when the 
SOx accumulated dose which was equipped with a SOx accumulated dose calculation means compute the 
amount of SOx absorbed by said NOx absorber based on the concentration difference of the SOx 
concentration of said NOx absorber upstream and the SOx concentration of the NOx absorber lower stream 
of a river detected with said SOx concentration detection means, and was computed by this SOx 
accumulated dose calculation means reaches the specified quantity. 

[Claim 3] The exhaust emission control device of the internal combustion engine according to claim 1 
characterized by starting Air Fuel Ratio Control by said exhaust air Air Fuel Ratio Control means when the 
SOx concentration of the NOx absorber lower stream of a river detected with said SOx concentration 
detection means is rising and the SOx concentration of said NOx absorber lower stream of a river 
approaches the SOx concentration of the NOx absorber upstream to a predetermined value. 
[Claim 4] The exhaust emission control device of the internal combustion engine according to claim 3 
characterized by to forbid Air Fuel Ratio Control by said exhaust-air Air Fuel Ratio Control means when the 
SOx accumulated dose which was equipped with a SOx accumulated dose calculation means compute the 
amount of SOx absorbed by said NOx absorber based on the concentration difference of the SOx 
concentration of said NOx absorber upstream and the SOx concentration of the NOx absorber lower stream 
of a river detected with said SOx concentration detection means, and was computed by this SOx 
accumulated dose calculation means is below the specified quantity. 

[Claim 5] The exhaust emission control device of the internal combustion engine according to claim 3 
characterized according to the magnitude of the SOx accumulated dose which was equipped with a SOx 
accumulated dose calculation means compute the amount of SOx absorbed by said NOx absorber based on 
the concentration difference of the SOx concentration of said NOx absorber upstream, and the SOx 
concentration of the NOx absorber lower stream of a river detected with said SOx concentration detection 
means, and was computed by this SOx accumulated dose calculation means by to amend the Air Fuel Ratio 
Control conditions of said exhaust-air Air Fuel Ratio Control means. 

[Claim 6] The exhaust emission control device of the internal combustion engine according to claim 1 or 3 
characterized by ending Air Fuel Ratio Control by said exhaust air Air Fuel Ratio Control means when the 
SOx concentration of the NOx absorber lower stream of a river detected with said SOx concentration 
detection means is descending and the SOx concentration of said NOx absorber lower stream of a river 
approaches the SOx concentration of the NOx absorber upstream to a predetermined value. 
[Claim 7] The SOx concentration of said NOx absorber upstream is the exhaust emission control device of 
an internal combustion engine given in either of claims 2-6 characterized by detecting with the SOx 
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concentration detection means formed in the flueway of the upstream of a NOx absorber. 
[Claim 8] The SOx concentration of said NOx absorber upstream is the exhaust emission control device of 
an internal combustion engine given in either of claims 2-6 characterized by what is presumed from an 
internal combustion engine's operational status. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device which can purify 
nitrogen oxides (NOx) from the exhaust gas discharged by the internal combustion engine in which lean 
combustion is possible. 
[0002] 

[Description of the Prior Art] As an exhaust emission control device which purifies NOx from the exhaust 
gas discharged by the internal combustion engine in which lean combustion is possible, there is a NOx 
absorber represented by the occlusion reduction type NOx catalyst. A NOx absorber absorbs NOx, when the 
air- fuel ratio of inflow exhaust gas is Lean (namely, under a hyperoxia ambient atmosphere). Emit NOx 
absorbed when the oxygen density of inflow exhaust gas fell, and the occlusion reduction type NOx catalyst 
which is a kind of this NOx absorber It is the catalyst which emits NOx which absorbed NOx when the air- 
fuel ratio of inflow exhaust gas was Lean (namely, under a hyperoxia ambient atmosphere), and was 
absorbed when the oxygen density of inflow exhaust gas fell, and returns to N2. 

[0003] If this occlusion reduction type NOx catalyst (it may only be hereafter called a catalyst or a NOx 
catalyst) is arranged to the flueway of the internal combustion engine in which lean combustion is possible 
When the exhaust gas of the Lean air-fuel ratio flows, NOx in exhaust gas is absorbed by the catalyst. When 
the exhaust gas of SUTOIKI (theoretical air fuel ratio) or a rich air- fuel ratio flows, NOx absorbed by the 
catalyst is emitted as N02, and it is further returned to N2 by reduction components, such as HC in exhaust 
gas, and CO, namely, NOx is purified. 

[0004] By the way, if sulfur content is contained in the fuel for an internal combustion engine and a fuel is 
generally burned with an internal combustion engine, the sulfur content in a fuel will bum and sulfur oxides 
(SOx), such as S02 and S03, will be generated. Since said occlusion reduction type NOx catalyst absorbs 
SOx in exhaust gas by the same mechanism as performing absorption of NOx, if a NOx catalyst is arranged 
to an internal combustion engine's flueway, not only NOx but SOx will be absorbed by this NOx catalyst. 
[0005] However, SOx absorbed by said NOx catalyst is easy to tend be accumulated into a catalyst that it 
decomposes and is hard to be emitted in order to form a stable sulfate with time amount progress. If the SOx 
accumulated dose within a NOx catalyst increases, in order that the NOx absorption capacity of a catalyst 
may decrease, the rate of NOx clarification will fall. This is the so-called SOx poisoning. In order to 
continue at a long period of time and to maintain highly the NOx decontamination capacity of an occlusion 
reduction type NOx catalyst, SOx desorption processing is performed to a NOx catalyst, it is necessary to 
desorb SOx absorbed and the activation stage of this SOx desorption processing becomes very important. 
[0006] 

[Problem(s) to be Solved by the Invention] Here, there is a view which it has of the time of SOx of the 
specified quantity being accumulated in a NOx catalyst as one of the decision approaches of a SOx 
desorption processing activation stage. In this case, conventionally, the SOx accumulated dose absorbed by 
the NOx catalyst was presumed based on the mileage of a car, the NOx concentration difference of the inlet 
port of a NOx catalyst, and an outlet, or the temperature gradient of the inlet port of a NOx catalyst, and an 
outlet as indicated by the patent official report of a patent number No. 2745985 etc. That is, based on the 
direct data about SOx, the SOx desorption processing activation stage was not necessarily determined 
conventionally. 

[0007] Therefore, grasp of the SOx accumulated dose absorbed by the NOx catalyst was inadequate, and 
there was a possibility that a SOx desorption processing activation stage might become unsuitable. This 
invention is made in view of the trouble of such a Prior art, and the technical problem which this invention 
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tends to solve is by managing SOx desorption processing based on the SOx concentration of the exhaust gas 
of the outlet of an occlusion reduction type NOx catalyst to continue at a long period of time and maintain 
highly the NOx clarification capacity of an occlusion reduction type NOx catalyst. 
[0008] 

[Means for Solving the Problem] This invention adopted the following means, in order to solve said 
technical problem. The exhaust emission control device of the internal combustion engine concerning this 
invention is prepared in the flueway of the internal combustion engine in which (b) lean combustion is 
possible. The NOx absorber which emits NOx absorbed when the oxygen density of the exhaust gas which 
absorbs NOx and flows when the air-fuel ratio of the flowing exhaust gas is Lean was low, (b) A SOx 
concentration detection means for it to be prepared in the flueway of the lower stream of a river of said NOx 
absorber, and to detect the SOx concentration of exhaust gas, An exhaust air Air Fuel Ratio Control means 
to control the air- fuel ratio of exhaust gas to theoretical air fuel ratio or a rich air- fuel ratio when desorbed 
from SOx absorbed by said NOx absorber, (Ha) It is characterized by operating said exhaust air Air Fuel 
Ratio Control means based on the SOx concentration of the NOx absorber lower stream of a river detected 
by the preparation and said SOx concentration detection means. 

[0009] Since the SOx concentration detection means has detected the SOx concentration of a NOx absorber 
lower stream of a river, the progress condition of SOx poisoning of a NOx absorber can be grasped exactly. 
And since the exhaust air Air Fuel Ratio Control means is operated based on the SOx concentration detected 
by the SOx concentration detection means, optimal SOx desorption processing can be performed to a NOx 
absorber. 

[0010] As an internal combustion engine in this invention in which lean combustion is possible, the lean 
burn gasoline engine and diesel power plant of the direct injection in a cylinder can be illustrated. The air- 
fuel ratio of exhaust gas means the ratio of the air supplied in the flueway in the upstream rather than the 
engine inhalation-of-air path and the NOx absorber, and a fuel (hydrocarbon). 

[001 1] When an internal combustion engine is a lean burn gasoline engine, an exhaust air Air Fuel Ratio 
Control means can be performed with a means to control the air-fuel ratio of the gaseous mixture supplied to 
a combustion chamber. Moreover, when an internal combustion engine is a diesel power plant, a means to 
control the so-called subinjection which injects a fuel by the intake stroke, the expansion stroke, or the 
exhaust stroke, or the means which carries out supply control of the reducing agent into an upstream 
flueway rather than a NOx absorber can realize an exhaust air Air Fuel Ratio Control means. 
[0012] An occlusion reduction type NOx catalyst can be illustrated as a NOx absorber. An occlusion 
reduction type NOx catalyst is a catalyst which emits NOx absorbed when the air-fuel ratio of the flowing 
exhaust gas was Lean, NOx was absorbed and the oxygen density in the flowing exhaust gas fell, and 
returns to N2. This occlusion reduction type NOx catalyst makes an alumina support, and it comes to 
support at least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, 
Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y, and noble 
metals like Platinum Pt on this support. 

[0013] In the exhaust emission control device of the internal combustion engine concerning this invention, it 
has a SOx accumulated dose calculation means compute the amount of SOx absorbed by said NOx absorber 
based on the concentration difference of the SOx concentration of said NOx absorber upstream, and the SOx 
concentration of the NOx absorber lower stream of a river detected with said SOx concentration detection 
means, and when the SOx accumulated dose computed by this SOx accumulated dose calculation means 
reaches the specified quantity, Air Fuel Ratio Control by said exhaust-air Air Fuel Ratio Control means can 
be started. 

[0014] case the SOx concentration of the NOx absorber upstream is larger than the SOx concentration of a 
NOx absorber lower stream of a river — the concentration ~ it is possible that difference is absorbed by the 
NOx absorber. Therefore, if this concentration difference is multiplied by the amount of exhaust gas, the 
amount of SOx (SOx accumulated dose) absorbed by the NOx absorber is computable. 
[0015] In the exhaust emission control device of the internal combustion engine concerning this invention, 
when the SOx concentration of the NOx absorber lower stream of a river detected with said SOx 
concentration detection means is rising and the SOx concentration of said NOx absorber lower stream of a 
river approaches the SOx concentration of the NOx absorber upstream to a predetermined value, Air Fuel 
Ratio Control by said exhaust air Air Fuel Ratio Control means can be started. It is because the SOx 
concentration of a NOx absorber lower stream of a river approaches the SOx concentration of the NOx 
absorber upstream, and even if it does not compute the SOx accumulated dose of a NOx absorber, the 
progress condition of SOx poisoning can be grasped as the SOx accumulated dose of a NOx absorber 

http ://www4.ipdl .ncipi . go.jp/cgi-bin/tran_web_cgi_ejj e 1 2/29/2005 



JP,2001-003782,A [DETAILED DESCRIPTION] 



Page 3 of 1 1 



approaches a saturation state. 

[0016] Moreover, when the SOx accumulated dose which was equipped with a SOx accumulated dose 
calculation means to compute the amount of SOx absorbed by said NOx absorber based on the concentration 
difference of the SOx concentration of said NOx absorber upstream and the SOx concentration of the NOx 
absorber lower stream of a river detected with said SOx concentration detection means, in this case, and was 
computed by this SOx accumulated dose calculation means is below the specified quantity, it is desirable to 
forbid Air Fuel Ratio Control by said exhaust-air Air Fuel Ratio Control means. Even if it operates an 
exhaust air Air Fuel Ratio. Control means in the condition with few SOx accumulated doses of a NOx 
absorber, it is because it cannot be efficiently desorbed from a NOx absorber to SOx but a reducing agent 
becomes useless. 

[0017] When the SOx concentration of a NOx absorber lower stream of a river approaches the SOx 
concentration of the NOx absorber upstream to a predetermined value and Air Fuel Ratio Control by said 
exhaust air Air Fuel Ratio Control means is started in the exhaust emission control device of the internal 
combustion engine concerning this invention It has a SOx accumulated dose calculation means to compute 
the amount of SOx absorbed by said NOx absorber based on the concentration difference of the SOx 
concentration of said NOx absorber upstream, and the SOx concentration of the NOx absorber lower stream 
of a river detected with said SOx concentration detection means. According to the magnitude of the SOx 
accumulated dose computed by this SOx accumulated dose calculation means, the Air Fuel Ratio Control 
conditions of said exhaust air Air Fuel Ratio Control means may be amended. It is because there are optimal 
SOx desorption conditions according to the magnitude of a SOx accumulated dose. The Air Fuel Ratio 
Control conditions here are rich degrees, rich air-fuel ratio duration time, etc. of an air-fuel ratio. 
[0018] In the exhaust emission control device of the internal combustion engine concerning this invention, 
when the SOx concentration of the NOx absorber lower stream of a river detected with said SOx 
concentration detection means is descending and the SOx concentration of said NOx absorber lower stream 
of a river approaches the SOx concentration of the NOx absorber upstream to a predetermined value, it is 
possible to end Air Fuel Ratio Control by said exhaust air Air Fuel Ratio Control means. When SOx is 
desorbed from the NOx absorber, even if it changes an exhaust air air-fuel ratio to Lean since rich before 
desorption of SOx is completed thoroughly, it is because, as for a period for a while, SOx is desorbed from a 
NOx absorber after changing to Lean. Thereby, the amount of the reducing agent used for SOx desorption 
can be reduced. 

[0019] In the exhaust emission control device of the internal combustion engine concerning this invention, 
the SOx concentration detection means formed in the flueway of the upstream of a NOx absorber can also 
detect the SOx concentration of said NOx absorber upstream, and it can also be presumed from an internal 
combustion engine's operational status. By taking into consideration the SOx concentration of the NOx 
absorber upstream, the progress condition of SOx poisoning can be grasped with a more sufficient precision. 

[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the exhaust emission control device of 
the internal combustion engine concerning this invention is explained based on the drawing of drawing 8 
from drawing 1 . 

[0021] [Gestalt of the 1st operation] Drawing 1 is drawing showing the outline configuration at the time of 
applying this invention to the gasoline engine for cars in which lean combustion is possible, this drawing — 
setting — a sign 1 — an engine body and a sign 2 — a piston and a sign 3 — in an inlet valve and a sign 6, an 
inlet port and a sign 7 show an exhaust valve, and, as for a combustion chamber and a sign 4, a sign 8 shows 
[ an ignition plug and a sign 5 ] an exhaust port, respectively. 

[0022] An inlet port 6 is connected with a surge tank 10 through the corresponding branch pipe 9, and the 
fuel injection valve 1 1 which injects a fuel towards the inside of an inlet port 6, respectively is attached in 
each branch pipe 9. A surge tank 10 is connected with an air cleaner 13 through an air intake duct 12 and an 
air flow meter 21, and the throttle valve 14 is arranged in the air intake duct 12. 

[0023] On the other hand, an exhaust port 8 is connected to the casing 18 which built in the occlusion 
reduction type NOx catalyst (NOx absorber) 17 through the exhaust manifold 15 and the exhaust pipe 16, 
and casing 18 is connected to the muffler which is not illustrated through an exhaust pipe 19. In addition, in 
the following explanation, the occlusion reduction type NOx catalyst 17 is abbreviated to the NOx catalyst 
17. 

[0024] The electronic control unit (ECU) 30 for engine control consists of a digital computer, and ROM 
(read-only memory)32, RAM (random access memory)33, CPU (central processor unit)34, the input port 
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35, and the output port 36 which were mutually connected by the bi-directional bus 3 1 are provided. An air 
flow meter 21 generates the output voltage proportional to an inhalation air content, and this output voltage 
is inputted into input port 35 through A-D converter 38. 

[0025] The close gas SOx sensor (SOx concentration detection means of the NOx absorber upstream) 23 
which generates the output voltage proportional to the SOx concentration of the exhaust gas which flows 
into the NOx catalyst 17 in the exhaust pipe 16 of the upstream of casing 1 8 is formed, and the appearance 
gas SOx sensor (SOx concentration detection means of a NOx absorber lower stream of a river) 24 which 
generates the output voltage proportional to the SOx concentration of the exhaust gas which flows out of the 
NOx catalyst 17 is formed in the exhaust pipe 19 of the lower stream of a river of casing 18. The output 
voltage of these SOx sensors 23 and 24 is inputted into input port 35 through corresponding A-D converter 
38, respectively. 

[0026] In the exhaust pipe 19 of the lower stream of a river of casing 18, the temperature sensor 25 which 
generates the output voltage proportional to the temperature of exhaust gas is attached, and it is inputted into 
input port 35 through A-D converter 38 to which the output voltage of this temperature sensor 25 
corresponds. Moreover, the rotational frequency sensor 26 which generates the output pulse showing an 
engine rotational frequency is connected to input port 35. The output port 36 is connected to the ignition 
plug 4 and the fuel injection valve 1 1 through the corresponding actuation circuit 39, respectively. 
[0027] In this gasoline engine, fuel injection duration TAU is computed, for example based on a degree 
type. 

TAU=TP-K — here, TP shows basic fuel injection duration and K shows the correction factor. The basic fuel 
injection duration TP shows fuel injection duration required to make into theoretical air fuel ratio the air-fuel 
ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel injection duration TP is 
beforehand found by experiment, and is beforehand memorized in ROM32 in the form of a map as shown in 
drawing 2 as a function of engine load Q/N (inhalation air content Q / engine rotational frequency N) and 
the engine rotational frequency N. A correction factor K is a multiplier for controlling the air-fuel ratio of 
the gaseous mixture supplied in an engine cylinder, and if it is K= 1 .0, the gaseous mixture supplied in an 
engine cylinder will serve as theoretical air fuel ratio. On the other hand, if the air-fuel ratio of the gaseous 
mixture supplied in an engine cylinder will become larger than theoretical air fuel ratio if set to K< 1 .0, 
namely, it becomes Lean and it is set to K> 1.0, the air- fuel ratio of the gaseous mixture supplied in an 
engine cylinder will become smaller than theoretical air fuel ratio, namely, will become rich. 
[0028] and in the gasoline engine of the gestalt of this operation Lean Air Fuel Ratio Control is performed 
the value of a correction factor K being used as a value smaller than 1 .0 in a load operating range in engine 
low. At the time of the warm-up at the time of an engine heavy load operating range and engine start up, at 
the time of acceleration, SUTOIKI control is performed the value of a correction factor K being used as 1 .0, 
and by the time of high-speed fixed-speed operation, by the engine full load operating range, the value of a 
correction factor K is set up so that it may consider as a bigger value than 1 .0 and rich Air Fuel Ratio 
Control may be performed. 

[0029] in an internal combustion engine, the value of a correction factor K usually makes [ in / the 
frequency by which load operation in low is carried out is the highest, therefore / most in an operating 
period ] it smaller than 1 .0 — having — Lean — gaseous mixture is made to burn 

[0030] Drawing 3 shows roughly the concentration of the typical component in the exhaust gas discharged 
from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion chamber 3 as 
shown in this drawing ] — the concentration of HC and CO increases, so that the air- fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3 becomes rich, and the concentration of the oxygen 02 in the 
exhaust gas discharged from a combustion chamber 3 increases, so that the air- fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3 becomes Lean. 

[003 1 ] The NOx catalyst (occlusion reduction type NOx catalyst) 1 7 held in casing 1 8 makes an alumina 
support, and it comes to support at least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal 
like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like 
Yttrium Y, and noble metals like Platinum Pt on this support. 

[0032] The absorption/emission action of NOx which emits NOx absorbed when the NOx catalyst 17 
absorbed NOx when the air- fuel ratio (it may be hereafter called an exhaust air air- fuel ratio) of the flowing 
exhaust gas was Lean when this NOx catalyst 1 7 had been arranged to an engine's flueway, and the oxygen 
density in inflow exhaust gas fell is performed. Here, an exhaust air air-fuel ratio means the ratio of the air 
supplied in the upstream flueway from the engine inhalation-of-air path and the NOx catalyst 17, and a fuel 
(hydrocarbon). 
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[0033] in addition, when a fuel (hydrocarbon) or air is not supplied in an upstream flueway from the NOx 
catalyst 17 An exhaust air air- fuel ratio is [ therefore ] in agreement with the air- fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3. In this case the gaseous mixture which the NOx catalyst 17 
absorbs NOx when the air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3 is Lean, 
and is supplied in a combustion chamber 3 — NOx absorbed when the inner oxygen density fell will be 
emitted. 

[0034] It is thought that the absorption/emission action of NOx by the NOx catalyst 17 is performed by the 
mechanism as shown in drawing 4 . Although this mechanism is hereafter explained taking the case of the 
case where Platinum Pt and Barium Ba are made to support, on support, it becomes the same mechanism 
even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth. 

[0035] First, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas becomes 
Lean considerably, and shown in drawing 4 (A), it is oxygen 02. It adheres to the front face of Platinum Pt 
in the form of 02- or 02-. On the other hand, NO contained in inflow exhaust gas reacts with 02- or 02- on 
the front face of Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). 

[0036] Subsequently, being absorbed in the NOx catalyst 17 and combining with the barium oxide BaO 
oxidizing on Platinum Pt, a part of generated N02 is diffused in the NOx catalyst 17 in the form of nitrate 
ion N03-, as shown in drawing 4 (A). Thus, NOx is absorbed in the NOx catalyst 17. 
[0037] As long as the oxygen density in inflow exhaust gas is high, N02 is generated on the front face of 
Platinum Pt, and it is NOx of the NOx catalyst 17. Unless absorptance is saturated, N02 is absorbed in the 
NOx catalyst 17, and nitrate ion N03- is generated. 

[0038] On the other hand, if the oxygen density in inflow exhaust gas falls and the amount of generation of 
N02 falls, a reaction will go to hard flow (N03— >N02), and nitrate ion N03- within the NOx catalyst 17 
will be emitted from the NOx catalyst 17 in the form of N02 or NO. That is, lowering of the oxygen density 
in inflow exhaust gas will emit NOx from the NOx catalyst 17. If the oxygen density in inflow exhaust gas 
will fall if the degree of Lean of inflow exhaust gas becomes low, therefore the degree of Lean of inflow 
exhaust gas is made low as shown in drawing 3 , NOx will be emitted from the NOx catalyst 17. 
[0039] on the other hand, when the gaseous mixture supplied in a combustion chamber 3 becomes SUTOIKI 
or a rich air-fuel ratio at this time, it is shown in drawing 3 — as — unburnt [ from an engine / a lot of ] — HC 
and CO discharge — having — unburnt [ these ] - HC and CO react with oxygen 02- on Platinum Pt, or 02-, 
and are made to oxidize 

[0040] moreover, if an exhaust air air-fuel ratio turns into theoretical air fuel ratio or a rich air-fuel ratio, in 
order for the oxygen density in inflow exhaust gas to fall to the degree of pole, N02 or NO is emitted from 
the NOx catalyst 1 7, and this N02 or NO is shown in drawing 4 (B) — as — unburnt — it reacts with HC and 
CO, and it is made to return and is set to N2. 

[0041] That is, HC in inflow exhaust gas and CO react immediately with oxygen 02- on Platinum Pt, or 02- 
first, and are made to oxidize, and if HC and CO still remain even if oxygen 02- or 02- on Platinum Pt is 
subsequently consumed, NOx emitted from the NOx catalyst 1 7 and NOx in inflow exhaust gas will be 
made to return them to N2 by this HC and CO. 

[0042] Thus, when N02 or NO stops existing on the front face of Platinum Pt, N02 or NO is emitted to a 
degree from a degree from the NOx catalyst 1 7, and it is made to return to N2 further. Therefore, when an 
exhaust air air-fuel ratio is made into theoretical air fuel ratio or Rich, NOx will be emitted to the inside of a 
short time from the NOx catalyst 17. 

[0043] Thus, if an exhaust air air-fuel ratio becomes Lean, NOx will be absorbed by the NOx catalyst 17, 
and if an exhaust air air- fuel ratio is made into theoretical air fuel ratio or Rich, NOx will be emitted to the 
inside of a short time from the NOx catalyst 17, and will be returned to N2. Therefore, blowdown of NOx to 
the inside of atmospheric air can be prevented. 

[0044] By the way, since it is supposed at the time of full load running that the gaseous mixture supplied in 
a combustion chamber 3 is rich, and gaseous mixture is made into theoretical air fuel ratio at the time of 
heavy load operation and gaseous mixture is made into Lean at the time of load operation in low as 
mentioned above with the gestalt of this operation NOx in exhaust gas will be absorbed by the NOx catalyst 
17 at the time of load operation in low, and NOx will be emitted and returned from the NOx catalyst 1 7 at 
the time of full load running and heavy load operation etc. Frequency, such as full load running or heavy 
load operation, is low, and if there is much frequency of load operation in low and the operation time excels, 
bleedoff and reduction of NOx stop meeting the deadline, the absorptance of NOx of the NOx catalyst 17 
will be saturated, and it will become impossible however, to absorb NOx. 

[0045] then — the gestalt of this operation — Lean — the time of performing inside low load driving, when 
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combustion of gaseous mixture is performed — comparatively — alike — a short period — a spike — like 
(short time) — SUTOIKI — or rich — the air- fuel ratio of gaseous mixture is controlled so that combustion of 
gaseous mixture is performed, and bleedoff and reduction of NOx are performed in short period. Thus, for 
the absorption/emission of NOx, it has called it the Lean Ricci Spike control to control "Lean", and spike- 
"theoretical air fuel ratio or a rich air- fuel ratio (rich spike)" to be repeated by turns the period with an 
exhaust air air-fuel ratio (the gestalt of this operation air- fuel ratio of gaseous mixture) short in comparison. 
In addition, in this application, the Lean Ricci Spike control shall be included in Lean Air Fuel Ratio 
Control. 

[0046] On the other hand, if sulfur (S) is contained in the fuel and the sulfur in a fuel burns, sulfur oxides 
(SOx), such as S02 and S03, will be generated, and these SOx in exhaust gas will also absorb the NOx 
catalyst 1 7. It is thought that the SOx absorption mechanism of the NOx catalyst 1 7 is the same as a NOx 
absorption mechanism. Namely, if it explains taking the case of the case where Platinum Pt and Barium Ba 
are made to ****, on support like the time of explaining the absorption mechanism of NOx, as mentioned 
above When an exhaust air air- fuel ratio is Lean, oxygen 02 has adhered to the front face of the platinum Pt 
of the NOx catalyst 17 in the form of 02- or 02-, and SOx in inflow exhaust gas (for example, S02) 
oxidizes on the front face of Platinum Pt, and serves as S03. 

[0047] Then, generated S03 is absorbed in the NOx catalyst 17, combines with the barium oxide BaO, 
oxidizing further on the front face of Platinum Pt, is diffused in the NOx catalyst 17 in the form of sulfate 
ion S042-, and forms a sulfate BaS04. Since it is easy to make a crystal big and rough and it tends 
[ comparatively ] to be stabilized, once it is generated, the decomposition and desorption of this BaS04 will 
be hard to be done. And if the amount of generation of BaS04 in the NOx catalyst 17 increases, the amount 
of BaO which can participate in absorption of the NOx catalyst 17 will decrease, and the absorptance of 
NOx will decline. It is this, i.e., SOx poisoning. Therefore, in order to maintain the NOx absorptance of the 
NOx catalyst 17 highly, it is necessary to perform SOx desorption processing from which SOx absorbed by 
the NOx catalyst 1 7 to proper timing is desorbed. 

[0048] In order to desorb SOx from the NOx catalyst 17, it turns out that it is necessary to make the air- fuel 
ratio of the flowing exhaust gas into theoretical air fuel ratio or the Ricci air- fuel ratio and, and it is easy to 
****, so that the catalyst floor temperature of the NOx catalyst 17 is high. 

[0049] And with the gestalt of this operation, also when making the air- fuel ratio of exhaust gas into 
theoretical air fuel ratio or the Ricci air- fuel ratio for SOx desorption processing, it carries out by controlling 
the air- fuel ratio of the gaseous mixture which controls the fuel quantity injected from a fuel injection valve 
1 1 by ECU30, and is supplied to a combustion chamber 3 to theoretical air fuel ratio or the Ricci air-fuel 
ratio. Therefore, ECU30 and a fuel injection valve 1 1 constitute an exhaust air Air Fuel Ratio Control 
means. 

[0050] Drawing 5 shows an example of aging of the SOx concentration of the upstream of ** exhaust air 
air- fuel ratio the time of performing the Lean Ricci Spike control for the absorption/emission and reduction 
processing of NOx, and when performing SUTOIKI or Ricci Air Fuel Ratio Control for SOx desorption 
processing, the SOx accumulated dose of the **NOx catalyst 17, and the **NOx catalyst 17, and a lower 
stream of a river. In addition, in this drawing, the exhaust air air- fuel ratio at the time of NOx 
absorption/emission and reduction processing omits Ricci Spike, and is indicating by Lean, and the Ricci 
display in the exhaust air air- fuel ratio at the time of SOx desorption processing is a concept containing 
theoretical air fuel ratio. Hereafter, with reference to drawing 5 , aging of a SOx accumulated dose and SOx 
concentration is explained. 

[0051] (1) If the exhaust gas of the Lean air- fuel ratio flows for the NOx catalyst 17 when there are few SOx 
accumulated doses of tl - the t2NOx catalyst 17, since SOx in exhaust gas will be absorbed by the NOx 
catalyst 17, the SOx accumulated dose of the NOx catalyst 17 increases with time. Moreover, while SOx in 
exhaust gas is absorbed by the NOx catalyst 17, the SOx concentration of the exhaust gas (henceforth 
catalyst appearance gas) of the lower stream of a river of the NOx catalyst 17 is lower than the SOx 
concentration of the exhaust gas (henceforth catalyst close gas) of the upstream of the NOx catalyst 17. 
[0052] (2) If the SOx accumulated dose of t2 - the t3NOx catalyst 17 increases and SOx absorption capacity 
decreases, the SOx concentration of catalyst appearance gas will approach the SOx concentration of catalyst 
close gas gradually. This means that SOx which carries out through pass, without being absorbed with the 
NOx catalyst 17 increases gradually, consequently its buildup degree of the SOx accumulated dose of the 
NOx catalyst 1 7 becomes blunt. 

[0053] (3) In t3-t4t3, if an elevated temperature and Ricci Air Fuel Ratio Control (air-fbel ratio regularity) 
are started in order to desorb SOx from the NOx catalyst 17, since SOx desorbed from the NOx catalyst 17 
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will flow into the lower stream of a river of the NOx catalyst 17, the SOx concentration of catalyst 
appearance gas becomes higher than the SOx concentration of catalyst close gas, and the SOx accumulated 
dose of the NOx catalyst 17 decreases with time. The SOx concentration of catalyst appearance gas greets a 
peak by predetermined time, after starting an elevated temperature and Ricci Air Fuel Ratio Control, and it 
decreases gradually after that. 

[0054] (4) End an elevated temperature and Ricci Air Fuel Ratio Control in t4-t5, however t4, and while it is 
for a while even after shifting to the Lean Ricci Spike control, desorption of SOx continues from the NOx 
catalyst 17. Thus, although after [ the reason's / SOx desorption continues ] an elevated temperature and the 
Ricci Air Fuel Ratio Control termination is not clear, it is clear from many experimental results that 
repeatability is in this phenomenon. And in t5, if SOx stops desorbing from the NOx catalyst 17, the SOx 
concentration of catalyst appearance gas and the SOx concentration of catalyst close gas will become 
equivalent, and the SOx accumulated dose of the NOx catalyst 17 will become min at this time. 
[0055] (5) If it passes over t5-t6t5, again, SOx comes to be absorbed by the NOx catalyst 17, the SOx 
concentration of catalyst appearance gas becomes small gradually rather than the SOx concentration of 
catalyst close gas, and the SOx concentration of catalyst appearance gas balances in t6. <BR> [0056] 
Namely, C point the SOx concentration of catalyst appearance gas and whose SOx concentration of catalyst 
close gas correspond While [ from a SOx desorption condition to a SOx absorbing state ] it changes, it is the 
point and the NOx catalyst 17 is adsorbing SOx in exhaust gas When the SOx concentration of catalyst 
appearance gas becomes smaller than the SOx concentration of catalyst close gas and SOx is desorbed from 
the NOx catalyst 17, the SOx concentration of catalyst appearance gas becomes larger than the SOx 
concentration of catalyst close gas. 

[0057] And it sets at the period (t0-t3) when the SOx concentration of catalyst appearance gas is smaller 
than the SOx concentration of catalyst close gas. If the SOx concentration difference is multiplied by the 
amount of exhaust gas, the amount of SOx absorbed by the NOx catalyst 17 will be computed, and it sets at 
the period (t3-t5) when the SOx concentration of catalyst appearance gas is larger than the SOx 
concentration of catalyst close gas. When the SOx concentration difference is multiplied by the amount of 
exhaust gas, the amount of SOx desorbed from the NOx catalyst 17 will be computed. 

[0058] So, with the gestalt of this 1st operation, the amount of SOx absorbed by the NOx catalyst 17 from tO 
was computed, the SOx accumulated dose was computed by integrating this, and when the computed SOx 
accumulated dose reached a predetermined upper limit, an elevated temperature and Ricci Air Fuel Ratio 
Control were started. And after starting an elevated temperature and Ricci Air Fuel Ratio Control, when the 
amount of SOx desorbed from the NOx catalyst 17 was computed, the SOx accumulated dose in the middle 
of SOx desorption was computed by carrying out sequential subtraction of this from said SOx accumulated 
dose and a SOx accumulated dose became below a predetermined lower limit, an elevated temperature and 
Ricci Air Fuel Ratio Control were ended. 

[0059] If it does in this way, the SOx accumulated dose of the NOx catalyst 17 can be grasped to accuracy, 
SOx desorption can be started at the optimal stage, and supply of the exhaust gas of the Ricci air- fuel ratio 
can be ended at the optimal stage. Consequently, while being able to continue at a long period of time and 
being able to maintain the NOx decontamination capacity of the NOx catalyst 17 highly, the fuel 
consumption aggravation accompanying SOx desorption can be reduced. 

[0060] Next, with reference to drawing 6 , the SOx desorption control running routine in the gestalt of the 
1st operation is explained. The flow chart which consists of each step which constitutes this control routine 
is memorized by ROM32 of ECU30, and this control routine is performed by CPU34 for every fixed time 
amount. 

[0061] <Step 101> First, in step 101, ECU30 reads the SOx concentration (it may be hereafter called close 
gas SOx concentration for short) of the catalyst close gas detected by the close gas SOx sensor 23, and reads 
the SOx concentration (it may be hereafter called appearance gas SOx concentration for short) of the 
catalyst appearance gas detected by the appearance gas SOx sensor 24. 

[0062] It progresses to step 102, close gas SOx concentration comes out, and <step 102>, next ECU30 judge 
whether it is larger than gas SOx concentration. It means that the NOx catalyst 1 7 is SOx absorbing the 
affirmation judging in step 102, and means that the NOx catalyst 17 is being SOx desorbed from a negative 
judging. 

[0063] When an affirmation judging is carried out at <step 103> step 102, ECU30 progresses to step 103 
and adds a SOx accumulated dose. If it explains in full detail, will come out of the close gas SOx 
concentration read at step 101, will subtract gas SOx concentration, will search for a SOx concentration 
difference, on the other hand, will read the inhalation air content at present detected with the air flow meter 
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21 , and this will be made into the amount of exhaust gas. The amount of SOx absorbed by the NOx catalyst 
17 after performing this routine this time before performing next time is computed, this amount of 
absorption SOx is added in a SOx counter, and a SOx accumulated dose at present is calculated. 
[0064] <Step 104>, next ECU30 progress to step 104, and judge whether the SOx accumulated dose is over 
the upper limit set up beforehand. Since it still is not the stage when SOx desorption processing should be 
performed when a negative judging is carried out at step 104, it progresses to a return. 
[0065] When an affirmation judging is carried out at <step 105> step 104, ECU30 progresses to step 105, 
and since it is desorbed from SOx, it starts Ricci Air Fuel Ratio Control which controls the air-fuel ratio of 
exhaust gas to theoretical air fuel ratio or the Ricci air- fuel ratio from the NOx catalyst 17. In addition, while 
this Ricci Air Fuel Ratio Control is performed, temperature-up control to the NOx catalyst 17 is performed, 
and the catalyst floor temperature of the NOx catalyst 1 7 is controlled by the proper means by the optimal 
temperature for SOx desorption. 

[0066] Since SOx is desorbed from the NOx catalyst 17 and appearance gas SOx concentration becomes 
higher than close gas SOx concentration by activation of <step 106> Ricci Air Fuel Ratio Control and 
temperature-up control, when this routine is performed next time, a negative judging is carried out in step 
102, and ECU30 progresses to step 106 and subtracts a SOx accumulated dose. 

[0067] If it explains in full detail, the inhalation air content of this time which came out, subtracted close gas 
SOx concentration from gas SOx concentration, searched for the SOx concentration difference, and was 
detected with the air flow meter 21 on the other hand read at step 101 is read, by making this into the 
amount of exhaust gas, the amount of SOx desorbed from the NOx catalyst 17 after performing this routine 
this time before performing next time will be computed, the amount of desorption SOx will be subtracted in 
a SOx counter, and a SOx accumulated dose at present will be calculated. 

[0068] <Step 107>, next ECU30 progress to step 107, and judge whether it is below the lower limit that the 
SOx accumulated dose set up beforehand. When a negative judging is carried out at step 107, since it is in 
the condition that SOx is not fully desorbed from the NOx catalyst 1 7 yet, it progresses to a return, and Ricci 
Air Fuel Ratio Control and temperature-up control are continued. 

[0069] Since SOx was fully desorbed from the NOx catalyst 17 when an affirmation judging was carried out 
at <step 108> step 107, ECU30 progresses to step 108 and ends Ricci Air Fuel Ratio Control and 
temperature-up control. 

[0070] In the gestalt of this 1st operation, the part which performs step 103 among a series of signal 
processing by ECU30 can be called SOx accumulated dose calculation means to compute the amount of 
SOx absorbed by the NOx catalyst (NOx absorber) based on the SOx concentration difference of the 
upstream and the lower stream of a river of a NOx catalyst (NOx absorber). 

[0071] [Gestalt of the 2nd operation] with the gestalt of the 1st operation of the above-mentioned Although 
the SOx accumulated dose of the NOx catalyst 17 was computed and the initiation stage and termination 
stage of an elevated temperature and Ricci Air Fuel Ratio Control for SOx desorption processing were 
judged based on the computed SOx accumulated dose from the SOx concentration difference of the 
upstream and the lower stream of a river of the NOx catalyst 17 With the gestalt of the 2nd operation, the 
initiation stage and termination stage of an elevated temperature and Ricci Air Fuel Ratio Control were 
judged based on the compound value of the SOx concentration of the upstream and the lower stream of a 
river of the NOx catalyst 1 7, without computing a SOx accumulated dose. 

[0072] If the SOx accumulated dose of the NOx catalyst 17 increases and a saturation state is approached as 
mentioned above, the SOx concentration of catalyst appearance gas will approach the SOx concentration of 
catalyst close gas (setting to drawing 5 between t2-t3). Therefore, SOx are recording extent of the NOx 
catalyst 17 can be grasped by to what extent appearance gas SOx concentration approached close gas SOx 
concentration. So, with the gestalt of this 2nd operation, when the ratio of appearance gas SOx concentration 
and close gas SOx concentration became a predetermined ratio (for example, 1 :2) (it sets to drawing 5 and is 
the A section), an elevated temperature and Ricci Air Fuel Ratio Control were started. 

[0073] Moreover, when SOx is desorbed from the NOx catalyst 17, even if it changes an exhaust air air- fuel 
ratio from Ricci to Lean before desorption of SOx is completed thoroughly, after changing to Lean, the NOx 
catalyst 17 to SOx is desorbed from the period for a while (setting to drawing 5 between t4-t5). Therefore, 
while performing Ricci Air Fuel Ratio Control, before appearance gas SOx concentration is in agreement 
with close gas SOx concentration, the amount of the reducing agent used can be reduced by being able to 
make the time of appearance gas SOx concentration approaching close gas SOx concentration to a 
predetermined value into the termination stage of an elevated temperature and Ricci Air Fuel Ratio Control, 
and doing so. So, with the gestalt of this 2nd operation, when the ratio of appearance gas SOx concentration 
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and close gas SOx concentration became a predetermined ratio (for example, 2:1) (it sets to drawing 5 and is 

the B section), an elevated temperature and Ricci Air Fuel Ratio Control were ended. 

[0074] If it does in this way, SOx are recording extent of the NOx catalyst 17 can be grasped with a 

sufficient precision, and SOx desorption can be started at the optimal stage. Moreover, supply of the exhaust 

gas of the Ricci air- fuel ratio can be ended at the optimal stage. Consequently, while being able to continue 

at a long period of time and being able to maintain the NOx decontamination capacity of the NOx catalyst 

17 highly, the fuel consumption aggravation accompanying SOx desorption can be reduced. 

[0075] Next, with reference to drawing 7 , the SOx desorption control running routine in the gestalt of the 

2nd operation is explained. The flow chart which consists of each step which constitutes this control routine 

is memorized by ROM32 of ECU30, and this control routine is performed by CPU34 for every fixed time 

amount. 

[0076] <Step 201> First, in step 201, ECU30 reads the SOx concentration of the catalyst close gas detected 
by the close gas SOx sensor 23, and reads the SOx concentration of the catalyst appearance gas detected by 
the appearance gas SOx sensor 24. 

[0077] It progresses to step 202, close gas SOx concentration comes out, and <step 202>, next ECU30 judge 
whether it is larger than gas SOx concentration. It means that the NOx catalyst 17 is SOx absorbing the 
affirmation judging in step 202, and means that the NOx catalyst 17 is being SOx desorbed from a negative 
judging. 

[0078] When an affirmation judging is carried out at <step 203> step 202, ECU30 progresses to step 203 
and appearance gas SOx concentration judges whether it is under [ lifting ] ******. it comes out as are 
shown in drawing 5 , and appearance gas SOx concentration falls immediately after the NOx catalyst 1 7 
changes from a SOx desorption condition to a SOx absorbing state (tO-tl) and the SOx accumulated dose of 
the NOx catalyst 17 approaches saturation, and gas SOx concentration rises (t2-t3). At step 203, it judges 
whether the NOx catalyst 17 is in which this condition. Since it still is not the initiation stage of SOx 
desorption processing when a negative judging is carried out in step 203, ECU30 progresses to a return. 
[0079] When an affirmation judging is carried out in <step 204> step 203, ECU30 progresses to step 204 
and computes the ratio of concentration alpha of appearance gas SOx concentration and close gas SOx 
concentration. 

alpha=(appearance gas SOx concentration)/(close gas SOx concentration) 

[0080] It judges whether <step 205>, next ECU30 have the ratio of concentration alpha larger than a upper 
limit (for example, 0.5) which progressed to step 205 and was computed at step 204. Since it still is not the 
stage when SOx desorption processing should be performed when a negative judging is carried out at step 
205, ECU30 progresses to a return. 

[0081] When an affirmation judging is carried out at <step 206> step 205, ECU30 progresses to step 206, 
and since it is desorbed from SOx, it starts Ricci Air Fuel Ratio Control which controls the air-fuel ratio of 
exhaust gas to theoretical air fuel ratio or the Ricci air- fuel ratio from the NOx catalyst 17. In addition, while 
this Ricci Air Fuel Ratio Control is performed, temperature-up control to the NOx catalyst 1 7 is performed, 
and the catalyst floor temperature of the NOx catalyst 17 is controlled by the proper means by the optimal 
temperature for SOx desorption. 

[0082] Since SOx is desorbed from the NOx catalyst 17 and appearance gas SOx concentration becomes 
higher than close gas SOx concentration by activation of <step 207> Ricci Air Fuel Ratio Control and 
temperature-up control, when this routine is performed next time, a negative judging is carried out in step 
202, and ECU30 progresses to step 207. 

[0083] In step 207, as for ECU30, appearance gas SOx concentration judges whether it is under 

[ downward ]******. As shown in drawing 5 , appearance gas SOx concentration rises for a while from the 

Ricci Air Fuel Ratio Control initiation, peak value is greeted soon, and appearance gas SOx concentration 

descends after that (t3-t4). At step 207, it judges whether the NOx catalyst 17 is in which this condition. 

[0084] Since Ricci Air Fuel Ratio Control should not be ended yet when a negative judging is carried out in 

step 207, ECU30 progresses to a return and continues Ricci Air Fuel Ratio Control and temperature-up 

control. 

[0085] When an affirmation judging is carried out in <step 208> step 207, ECU30 progresses to step 208 
and computes the ratio of concentration alpha of appearance gas SOx concentration and close gas SOx 
concentration. 

alpha=(appearance gas SOx concentration)/(close gas SOx concentration) 

[0086] It judges whether <step 209>, next ECU30 have the ratio of concentration alpha smaller than a lower 
limit (for example, 2) which progressed to step 209 and was computed at step 208. When a negative judging 
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is carried out at step 209, since Ricci Air Fuel Ratio Control should not be ended, ECU30 progresses to a 
return and still continues Ricci Air Fuel Ratio Control and temperature-up control. 

[0087] When an affirmation judging is carried out at <step 210> step 209, ECU30 progresses to step 210 
and ends Ricci Air Fuel Ratio Control for SOx desorption processing, and temperature-up control. 
[0088] [Gestalt of the 3rd operation] With the gestalt of the 2nd operation of the above-mentioned, although 
initiation ****** of an elevated temperature and Ricci Air Fuel Ratio Control is judged based on the ratio of 
concentration of the SOx concentration of the upstream and the lower stream of a river of the NOx catalyst 
1 7, when the SOx concentration of the exhaust gas which flows into the NOx catalyst 1 7 is low, even if said 
SOx ratio of concentration fulfills predetermined conditions, as a SOx accumulated dose of the NOx catalyst 
1 7, it is sometimes few. Thus, even if it performs an elevated temperature and Ricci Air Fuel Ratio Control 
in the condition with few SOx accumulated doses of the NOx catalyst 17, SOx will not be efficiently 
desorbed from the NOx catalyst 17, but a reducing agent will be consumed vainly. 

[0089] So, with the gestalt of this 3rd operation, when the SOx accumulated dose of the NOx catalyst 1 7 had 
not reached the specified quantity, activation of SOx desorption processing was forbidden, the SOx 
accumulated dose was more than the specified quantity, and when the SOx ratio of concentration of the 
upstream and the lower stream of a river of the NOx catalyst 1 7 fulfilled predetermined conditions, it 
restricted, and we decided to perform SOx desorption processing. 

[0090] Next, with reference to drawing 8 , the SOx desorption control running routine in the gestalt of the 
3rd operation is explained. The flow chart which consists of each step which constitutes this control routine 
is memorized by ROM32 of ECU30, and this control routine is performed by CPU34 for every fixed time 
amount. 

[0091] Since <steps 301-302> step 301,302 is the same as step 201,202 in the gestalt of the 2nd operation 
respectively, explanation is omitted. 

[0092] When an affirmation judging is carried out at step 302, ECU30 progresses to step 303 and adds a 
SOx accumulated dose. If it explains in full detail, will come out of the close gas SOx concentration read at 
step 101, will subtract gas SOx concentration, will search for a SOx concentration difference, on the other 
hand, will read the inhalation air content at present detected with the air flow meter 21, and this will be 
made into the amount of exhaust gas. The amount of SOx absorbed by the NOx catalyst 17 after performing 
this routine this time before performing next time is computed, this amount of absorption SOx is added in a 
SOx counter, and a SOx accumulated dose at present is calculated. 

[0093] <Step 304>, next ECU30 progress to step 304, and judge whether the SOx accumulated dose is over 
the SOx desorption activation lower limit set up beforehand. Since it still is not the stage when SOx 
desorption processing should be performed when a negative judging is carried out at step 304, it progresses 
to a return. 

[0094] When an affirmation judging is carried out at step 305 - <step 31 1> step 304, ECU30 progresses to 
step 305. From step 204 in the gestalt of the 2nd operation, since step 305 to the step 31 1 is the same as step 
210, it omits explanation. 

[0095] In addition, when a SOx accumulated dose is more than a SOx desorption activation lower limit in 
step 304, there is no processing corresponding to step 203 of the control routine in the gestalt of the 2nd 
operation in the control routine of the gestalt of the 3rd operation because it should already have passed over 
the period (it sets to drawing 5 and is tO-tl) to which appearance gas SOx concentration descends. 
[0096] After the <step> 312 ECU ends Ricci Air Fuel Ratio Control and temperature-up control in step 311, 
it progresses to step 312, resets a SOx counter, and ends this routine. [ 30 ] 

[0097] In the gestalt of this 3rd operation, the part which performs step 303 among a series of signal 
processing by ECU30 can be called SOx accumulated dose calculation means to compute the amount of 
SOx absorbed by the NOx catalyst (NOx absorber) based on the SOx concentration difference of the 
upstream and the lower stream of a river of a NOx catalyst (NOx absorber). 

[0098] gestalt] of operation of others [ [ ] — the above-mentioned 2nd and the gestalt of the 3rd operation — 
the judgment of the termination stage of Ricci Air Fuel Ratio Control and temperature-up control — the ratio 
of appearance gas SOx concentration and close gas SOx concentration — although carried out by whether 
alpha fulfills predetermined conditions (alpha< 2), the elapsed time after replacing with this and starting 
Ricci Air Fuel Ratio Control may judge said termination stage by whether predetermined time amount was 
reached. 

[0099] Moreover, when judging the termination stage of Ricci Air Fuel Ratio Control by elapsed time as 
mentioned above, it is also possible to compute the SOx accumulated dose of a before [ SOx desorption 
processing initiation ], to amend SOx desorption processing conditions (Air Fuel Ratio Control conditions of 
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an exhaust air Air Fuel Ratio Control means), such as the Ricci degree and the Ricci air- fuel ratio duration 
time, according to the magnitude of the SOx accumulated dose, and to perform Ricci Air Fuel Ratio Control 
for SOx desorption processing. 

[0100] Although the SOx concentration of the exhaust gas which forms the close gas SOx sensor 23 in the 
upstream of the NOx catalyst 17, and flows into the NOx catalyst 17 by this close gas SOx sensor 23 is 
detected with the gestalt of each above-mentioned operation, since it is dependent on fuel quantity and the 
amount of exhaust gas, the SOx concentration of the exhaust gas which flows into the NOx catalyst 1 7 can 
be presumed from engine operation conditions (fuel oil consumption, an air-fuel ratio, an inhalation air 
content, engine speed, etc.). Therefore, instead of forming the close gas SOx sensor 23, the SOx 
concentration of catalyst close gas is computed by ECU30, and you may make it presume from an engine 
operation condition. 

[0101] Although the example applied to the gasoline engine explained this invention with the gestalt of each 
operation mentioned above, of course, this invention is applicable to a diesel power plant. Since it is carried 
out in the Lean region farther [ combustion in a combustion chamber ] than SUTOIKI in the case of a diesel 
power plant, the air-fuel ratio of the exhaust gas which flows into the NOx catalyst 1 7 in the usual engine 
operational status is very Lean, and although absorption of NOx and SOx is performed, bleedoff of NOx and 
SOx is hardly performed. 

[0102] Moreover, an exhaust air air-fuel ratio is made into SUTOIKI or Ricci by making into SUTOIKI or 
Ricci gaseous mixture supplied to a combustion chamber 3 as mentioned above in the case of the gasoline 
engine. Although NOx and SOx which the oxygen density in exhaust gas is reduced and are absorbed by the 
NOx catalyst 1 7 can be made to emit In the case of a diesel power plant, if gaseous mixture supplied to a 
combustion chamber is made into SUTOIKI or Ricci, in the case of combustion, there can be the problem of 
soot being generated and cannot adopt. 

[0103] Therefore, in order to make an exhaust air air- fuel ratio into SUTOIKI or Ricci, and to obtain an 
engine output, it is necessary when applying this invention to a diesel power plant, to supply a reducing 
agent (for example, gas oil which is a fuel) into exhaust gas apart from burning a fuel. Also by subinjecting 
a fuel in a cylinder in an intake stroke, an expansion stroke, or an exhaust stroke, supply of the reducing 
agent to exhaust gas is possible, or possible also by supplying a reducing agent in the flueway of the 
upstream of the NOx catalyst 17. 

[0104] In addition, even if it is a diesel power plant, when it has exhaust-gas-recirculation equipment (the 
so-called EGR equipment), it is possible by introducing exhaust-gas-recirculation gas into a combustion 
chamber so much to make the air- fuel ratio of exhaust gas into theoretical air fuel ratio or the Ricci air-fuel 
ratio. 
[0105] 

[Effect of the Invention] The NOx absorber which was formed in the flueway of the internal combustion 
engine in which (b) lean combustion is possible according to the exhaust emission control device of the 
internal combustion engine concerning this invention, (b) The SOx concentration detection means formed in 
the flueway of the lower stream of a river of said NOx absorber, An exhaust air Air Fuel Ratio Control 
means to control the air- fuel ratio of exhaust gas to theoretical air fuel ratio or the Ricci air-fuel ratio when 
desorbed from SOx absorbed by said NOx absorber, (Ha) By having made said exhaust air Air Fuel Ratio 
Control means operate based on the SOx concentration of the NOx absorber lower stream of a river detected 
by the preparation and said SOx concentration detection means The progress condition of SOx poisoning of 
a NOx absorber can be grasped exactly, and optimal SOx desorption processing can be performed to a NOx 
absorber. 

[0106] When the SOx concentration of the NOx absorber lower stream of a river detected with the SOx 
concentration detection means is descending, the SOx concentration of a NOx absorber lower stream of a 
river approaches the SOx concentration of the NOx absorber upstream to a predetermined value and Air 
Fuel Ratio Control by said exhaust air Air Fuel Ratio Control means is ended, the fuel consumption 
aggravation which can reduce the amount of the reducing agent used for SOx desorption, consequently 
originates in SOx desorption processing can be reduced. 
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*J«fctfSf»*l 6^0-C!RjgEMj^NOxMj« (NOx 
RjRtt) 1 7£|*gl5Ufcf — »^ 1 8KS»Stl. * 

io — >>yi 8»ss»si Q^uria^bfti^^^- 

(cSaftSn-ro*. ft. JWT©8i9it?tt. CRilSTcMN 
0x8*811 7£NOxMgll 7 tV%T 0 
[0 0 24] x>^>a> hO-Jl-fflfDSWa^-? 
h (ECU) 3 0ttf'^3>b:a-jt4>64 0. 5K 
^'X3 1 tCfcoTffiSKS&RStifcROM ( y — F 
*>!M*y) 32. RAM(7>?A7n^>t 
y) 3 3. CPU (■fe>h5;l-7 , P'fe^^5F) 3 
4. A^^-h3 5. m^^- K3 6**ffl-T-S 0 17 

20 U C©HI*«ffi3&SADSBft»3 8*^ITA*#- h 
3 5KA;ft;*ft£= 

[0025] 4r-S/> ^ 1 8 ©_h»©SBMf 1 6 KB. 

NOxM&i 7 k«a-S"*»»^©SOj«JKK:H:«l» 
&lHA«EE*j8*r*A^SOxb>* (NOxMxtt 
±»©SOj$RflH*a#IS*) 2 3^S^6n. » 

1 8 ©TiiiE©gl4m 1 9 KB. NO xflHB 1 7 3&» 68t 
«Jr *Sf«^X©S Oi«S«:H:«UA:W*«BE'fe«fife 
-r€>ffi*'^SOx-fe>-y- (NOxtRJRMTSE©SOx7^S 

tfta^a) 2 4*»'wi&*i"Cif»*. cn6sox-fe>-y- 

30 2 3. 2 4©a*«BE«-eti-eti»iiS-*"*ADSBftS3 
8*/rUrA*d<- h 3 5JcA*3nS. 
[0026] *1 8©T«E©Sf«*l QrtKB 

t2 5 jWK 0 ffW^tltfe 0 . C ©i&S-te >-y 2 5 ©ttS 
*«BE3W*H6TS A DSBftS3 8 ^LTA7J^- h 3 
5(CA^§n5„ 3J/c. A*#-h3 5K»«|»ia3g» 

ttJ77^- h 3 6H3fJfrr£ffilbllR3 9=2:^ 
ur*^jfefc«l44s«fccrt!l«Msw»*#l 1 K«l8ntl» 

40 

[0027] c©j!/v y ^^.B^sctc 

S^UT^**f8#P H 1 T A U $ * . 

TAU=TP • K 

CCT. T P Ba#«S*4lflJltB#|a U r 43 0 . KBffl 
JEflH»*m b T i » €» o S#«Hsra*4B#RI T P »«KI y 

> ^rtK«^ $ n«a^A©saitb«attSjKtb t r 

©K J £3?<cj|»S«HNFlB*wl/'CC>*. C ©*#i»4»S 

(®AS»fiQ/mMiaKi![N ) 4sJ:04IHia<EftN© 
50 Hifci lti2tC^tJ;^JSv y ^©Jfg-C^ROMS 



§ ft £ ®£»©£i&Jt £8HHST £ 1c#><Dim.-C$> 
T, K=l. or*ft»*»B8i'y>yrt«:#M&.3ft*il 
£S«JSI§£jB*J:b<i:ft£,, Cftft*tU-CK< 1 . OKlft 

ft«mw^> y > ^icwsstiss^csfjtiJii 

2*RJtJ:»)fc*S<ft»). BP%y->£ftD. K>1. 
0 tcfcfttf«H5/ «J > ^rt«C«|fr3ftiS^»©^jl8Jt 

[ o o 2 8 ] -e ur . c©a%©j£JB©tf v u >x>y 
>tb. auw(a*fti5a(sfai«rii«iiE«»K©ffl** 

1 . 0 <fc 9 $ftT 'J ->2Mtfc«»*ifTh 

ft. ^Hfl5:ftMS$K«ii. x>i;>fe!|i$©»M 

i. oisftr^ h^+$ij©*nffcft« 
««rt*tijE«»K©iitt i . o ±0 ftffii $ ft 
x y * ^fflBtfc»w*»tfton* «fc 

[002 9] ftjUfflgH-Cttaft. ft £t« 

miE&mK<om& i . o<to*>/h§< $ft-c. y->« 
coo3o] m3temmm3frbmm2txz>wmrtxtp 

6to*»*J:5fc. «M^3*68fffii*ft*Sf»:tf;**© 
©£*Rtfc # U v ? (c ft £ « £- *i* b . 3 *» 6 m m 

s ft -sf *p<Dwmo , <Dmmm®& 3 poems 

£ ft *»&»©£«&** 'J - > tC ft 6 « £ if *T £ „ 
[0 03 1 ] ^-^>>y 1 8rtiCJjXif^ftTC^NOx 

am (bukkcsn oyf&m 1 7 b. .m«r^s^ 
fcfitt&u c©fi#±tcm«*u oak, ny) 

ANa> 'Jf-jALi, -bi")AC s ©J; 5 ftTJl/27 >) 

?>®«ft/cii>ft< i4>— oi. t©cfc-5ftS^H 
<b#JSJf SftrftS. 

[0 03 2] C©NOxfty& 1 7 «:«ira©PSUlSStCia 
g-r-St> NOxM8U7B. SSATSPmtfX©^ 
it («T. gfm^ibil^Cife*^) #y->©£ 
# tc B N O x* BSMX b . ifeASfa * ©KJRilU* *HS 

tt i> t wsl L/ /c n o x&mm-? z> n o xfomnmitm * 
ox&m 1 7 i 0 ±ijs©sf^fflKP3(c«*&$ ft/c^mfc 

[003 3] ftfc. NOxM&l 7 «fc »)±«©3f»iH» 
(Kffc**) *St>B^i(WS«l&Sftftl>i»^ 

«c». »«2aa^««s«^ 3 rt«cffitftsnsa^«©s 

jBStk«:-ScU. bfc#o"CC©»£K:tt. NOxM^l 
7 KJgftS 3 ft *JB^«©ffllRJt*s y - >© 

»*©M3Rayt3&*fiT-rSi!RiRLA:NOx«:&aj-r* 



(5) ^192 0 0 1 -3 782 

8 

CitCftS. 

[0 0 3 4] NOxM^l 7K«fcaNO*©»flfeafl:flitt 
H4 (Cot? £ 5 fty *-XAT?tT*>ft"C(r»4 *>©4*it 
6ft*. «T. C©-»«*-XA«:o(,»rffl#±{ca^P 

t *$ <fc^ y 3 ab a mcm^mic t^xm. 
*±a*ffl(r>rfeisi«fty*iXAifts. 

[0 03 5 ] *r. VLXSmiJXififrtf. K> 'J-XCftS 

4St^jpa^*©B05«acw^rtitc«fc*cb. @4 

10 (A) {CTnSftajrSKMJRO, ^OrX«0'-Ofr 

e^'ptoiitcftfti. ffiAwmxxic^t 

tl5NO(i, S^P t©^ffi±T'OrX«O l "iSjS 
b, NO, 4ft& (2NO + 0, — 2N0 2 ) „ 
[0 03 6] ^R^ftfcNO,©— gp«« 

Pt±-ca^bS-fto-oNOx*Hflttl 7F*3(C©JR$ftT^ 
^b^*y^ABaOi*S^bft*56. 04 (A) (Cm$ft 
SJr5KWM-r*>NOr©JB'TNOxJttMtl 7rt(cj£ 
■ VtrS. C©J;5«:L/-CNOx*5NOxM^1 7rtic©it5? 
Sft*„ 

20 [003 7] StW»**^*©BaRiftt*JKl»l!R»3 
PtOilTNO.^K^h, NOxfijg&l 7©NOx 
WR*6*#ttBl/«Cl>R»>'. NO.AJNOxttil 7F«9(c 
©jR$ftT?gK'('^>N0 3 -* 3 *.fia5ft*o 
[0 03 8] cftfcxtbr, aEASFa^*©M3RiftS 

(NOj'-»NO,) (Cji^K NOxM^l 7rt©WM^* 
^NOr^NO.SfettNO^TNOxMll 1 

msft-s. hj%. ssAgpm^*©s^ss3^TT* 

4, NOidHKl 7*>6NOx7&S]ftm3ft-5Citcft5. 
30 @3(c^3ft^J:-5ic. i«ASP«^©y->©tt^> 

*sis < ft ft i3M?&m*/z *p<Dmmmm&i£T u , u /c 
-citAJtti^© y - >©a^>*fi < Tft a n o 

xM8U 7*i6NOx*5fifettl3ft*C4ift^„ 
[0039]-^ C©<b^ t ^^3(^tCtt,^$ft€, 

g^m^x h -f * * fc« y v ^^mtcft i v 0 3 k: 

^Sft*.j: J 5fC^M^6B^S©*^HC, COaWSFffl 

3ft. cn^iHc, cob. e^ptici^o,- 

XBO'- £&jfcUT^bi±l/S?>6ft£„ 

[0040] s/c. gf^j8Stb3&ssi&^Jt*fctty 5- 

TT-S/cSXCNOxM&l 7*>6N0 1 *^fc»N03Q«flcHJ 
$ft. C©NOj $fc(JNO(i, 04 (B) (CTK^ftS 
<fc5Ct5k#*HC. COtSCDL/T^TC-lf L/*6ftTN J 
<bft*. 

C004 1 ]BPft. ^ASf^'XtjncDHC. COB. $ 
•Tfir&P tiOg^OrXBO'-ifc/c^fCjgjSLT^ 

-fb-t±o&6ft. ^faiPtioiiorxiio'-^ 

iS3titfcJ/cHC, CO^-^rt^ftB. C©H 
C. COKlJr^TNOxMSU 7 ^6&ttJ§ftfcN Ox*5 
50 «fc^Agf»*'^ t ti©NOx*5N J {cS7n-a-UJt)6ft*. 
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[0042] C©<fc5«:LTfi£P t©^ffi_BcNO, 
^e.^iNO,*fcBNO*!!ScaiSn. £&tCN,0Cj| 

N Ox*5&aS n-S C 4K& 

[0043] C ©<fc 9 K. »SlS*8lt3&s 'J - 4 

nox#noxM&i 7tc®»Rsn. s&&»j£&3tt£ 

*Rth**t»l*y ?^{CT*iNOx#NOx«»H 7j&>6 
•C. ^»tfi^©NOxfl!«fa*ffi±rSCi36*'C**. 

[0 044] ic^r, c©396©fl£»-ctttffjfiLfcJ: 

a* ij „ i $ n. & tcmnmmmmm^m^tmm 
smttt $ n, &tp-gffi&.ffl$tam&%.& y -> 4 § 

n^(D-C. fi*JW«f«W^«:Sf»^*©NOx*JNOx 
«CNO>dSj8l 7 3&>6NOx*sSScffiS*iaBcSn4Citc 

«3< NOxfcHil 7©NOx®«JRtK33Wa«L.TNOx 
[0 04 5] *CT. C©aB«©J&tt"ett. ';->«£■ 

Pal) K* h y 5. ^a^^BMfe&Jfrfcti* J: 

9k»^©2*h;«wipu mmmm^oyfDWLm 

•a7C*tTorC>*. C©«fc5«CNOxffl«&ttI©;te8i> 
tt> gFMS**J:b <C©^©^»t?ttS^*©S«fct) 
3&»Jt«««:fiif»JWH"C ry->j i r^v^^m 
2*RJt*fctt y 9 ^SBSJt < y 9 j £3£S 

*»V $>S0ffli£ffcl/"ti,>.6. ft. c©HilSKc*H,»TM:> 
y-> • 'j-^x/W *iH8PK y ->£Mit$iJ®Hc^£ 

[0046] -73 . mtcum (S ) AStintfc 
0 . *BS|sj*©««t3»*8«!M- 44SO,t>SO,ft £©** 
®{t^ (SOx) *96£U. NOxMflEl 7WSNR^* 
©cn6SOxfe©iRT-So NOxB&® 1 7©SOx^»R 
^#~XAttNOx©l|xV#-XA4|gDT , &£43t;i 
BP%. NOx©©iRy*-XA€:SiWL//ci# 
4R»tCffifc±eca&P t 4sJ:Cfrf yjABa^SMS 

n^iffltjw y - >© t * k«. ismo , # o , - x« o 2 - 
©jtcnoxM&i 7©e^p t©a®fc##ur*j 

8feW»«^*©SOx <m«SO,) tt64Pt 
©ftShrMf t S fir s o, 4 «c S. 
[0 04 7 ] ■€•©&. £j&§*l/cS a#pt© 
«HTM«:iWbS4a&**6NOxJ!!H8l 7rt&ci&iK$4T, 
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ti^UfABaOig^U «EM-f:*>S(V-© 
JBTNOxMSIl 7rtKH£»L«BttttBaS0 4 *^JSR-r 
S. CiDBaSaB^WlK. ttJRWSSt 

NOxtt«i 7 4>©Baso € ©^fija*«fc*:"r 

5iNO)«il 7©^J[^t|«-^-C , #£BaO©S#M 
• ^>UTNOx©»JRtB***fiTbTU*5. Cn*5BP% 
SOxt*#T*-5., lfc*s^t, NOxtt»17©NOx 

RiR1J6#*lK<I^TSfc«>«:.3:> 3Sl[©^'('5>^r- 

10 NOx»Sl 7«CRiR£ftfcSOx*JK«<*-l*.&SOxI{i 
[0 04 8] NOxftfeftgl 7*»6SOx*Jtt«3-tt4fcfe 
.»*S^tcj--&!&SW**»J. NOxMail7© 

[0049] ^ir, c©Htt©J^3»rtt. soxjftgi 
MS©fca&Kgfm#x©£m£afft£m£;fctt y » 

E C U 3 0 tc«fc 0 ffifflp LXMffim 3 ft 
20 4»^«©SjKJ:b*aiftS«ttk* fctt y » ^SSRtfctciW 
fflrrsc4«C«fcDtr9. i^r, ECU3 0iifW« 

#1 i.i»s^«sH:iwiisi#a**|isrs. 

[ 0 0 5 0 ] 0 5 ». N Ox©!ftittH • SEc*Bffl©;te8!> 

(cy->- y <7 9-7.j*4 »tHP€ffoT:i>&&*&. s 

OxIBl*8HI©fc«>tC * h -Y * $ fctt y y ^^J:b$IJ® 

«ti 7©soxsaa. ®noxI4^i 7©±«aacrFss 

©SOxiftlS©SI«SE{t©— ft. C© 
HCC*5l»T. NOxtR&tiJ • iS7C«HBB#©gpgv^MJ:b« 
30 y •>9 L X^*-Y^^=i-BSLTy->^U-C*$«9. Sfc. 

s oxieaats^i^©gF^j8Sitcctews y v rmmism 
xssa&o' s o >«is©««ae<t*Kw-s- * . 

[0051] (1) 1 1~ 1 2 

NOxjiife^l 7©SOxSfl**Si!>&l»4S«C";->2£« 
Jt©SPSv^36iNOxftB«l 7CCijfeti-5 4. gpm^xcp 
©SOx*5NOxl4«il 7{C©4X2ti€>©T' > NOxMSS 

1 7©S0xS«fi«^H=5Ffifj{ctt^LT^< o 3S/c. gf 
^X^OSOxJ&^NOxto^l 7«C»iRSn"CC>SIBI. 
40 NOxWflll 7©T«©SP«^ (OT. M»a*/^4 
l^XOSO x?^g« . N O xfcfe^ 1 7 <D±WL<Onm#X 

(«T. M«iA^4(,0) ©SOj«SJ:*)fcfil,». 

[0052] (2) t 2— t 3 

NOxM^l 7©SOxSa**5if^UrSOx®lR^a 

X<DSOxj^CC^<?(CSjfiUT< Cn«, NOxM 
SRI 7T!RiRSnT«:X-rt/w«^-rSSOx*J$ft«{Cl» 
AT £C 4 U *©JS*. NOx«il7©SOx 

SaS©it AS^#6 ^t<5. 
50 [0 053] ( 3 ) t 3- t 4 
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Menu - vyf&mtmm (&mt-m) *mni-tz> 

NOx^l 7*6K«OfcSOx#NO}dl«Il 7 

Atf^SOxi&gJ^feiS^D, NOxUBBEl 7©S 
0xB8at*g^W«:«jJ>urt><. &$!##*© sox 

[0054] ( 4 ) t 4~ t 5 

e> . 1 4&c*5t,>-r i^s • y ? z-omkum* 
UTb, y -> • y » zfflmcmnLtc&b u 

tf6»<©IBtt. NOxttSKl 7*»6SOx©I»J!t#**<. 

cock 9 kiss • y f ?s«a±«Hai»7»*> s omm 

Ct«^<©Hi^^e»W6^-C*S. ^LT, t5 
tC*jl»T. NOx«|l 7*><c>SOx#Jl&iliU*£< 
JMSKia^OS Ox?gfi<hfcl$IA#X© S OxlAS^|3l9 
C © i * tC N Oxfcfe&I 1 7 CD S OxBflUbMftlh 

[0055] ( 5 ) t 5- t 6 
©SOx?£g<fcD t>»*fc/hS < ft-oT, t 6tc*ji^rft4 

«ta © s o x&mz^m-r *> . 

[0 0 5 6 ] BP 5. temmiiXOSOxi&GLtm&Xlj 

*©sox?£K#— srr<5Cj&tt. so>dKitttftft*>&s 

Ox®J|Xtt^OWO#to ! 3^'C>hr*0, NOxfcfe^ 
1 7*iSm^*©SOx^PR*Uri^i^iC«. ftfc 
&ffi#X©SOx^#M^A#*©S Ox?£fi.fc K> fe/jN 
$<#D. NOx»«l 7*6SOx3&«Wllilxrc>*t* 

few, tmm#x<Dso>&m.ififmAtix<Dsox&m. 

[005 7 ] -eu, fet&tti#X©S Oxjg^fcii&A 
tfXCDSOxjggcfcri (to~t3) ItfcC* 

r, -€-<DSOx?^gMfc^m*'xs^«D-5.<!:NOxM^ 

1 7(CiRjR$n/cSOxS*5ffa3n. M$ffi#X©S 
Ox«tt#tt^#*©SOj«lS«t:9 *>A#t<>Wra ( t 
3~t5) KfcHT, ^©SOxrggMKgl^tfXS^St 
0$£NO)d)*J§l 7*>6JUig|L//cSOx«*^ffi$n-5 
Citcft*. 

[o o 5 8 ] *ct. c©mico^So0M-rw, to 

*6NOx«SIl 7K?R4x;*ftSSOx«£llttiU C*l 
*fl|||fr*Ci«:J:»)SOxB8«%#ao. KtfcHSft 
fcSO x^«**>5#r5E©±EBfilK: it 0 L # K . ffa • 

y v ^mmm^mrz <t s tc ufc. * it, u 
• y » ^ffijmat«HSP*M>fiaw. noxM^i 7*»6w 

gfStlSSOxSSrHttiL. Cn£ful2SOxgS£#>e> 
«*a»U-CC»< CitCfcO SOxltt«liftttiK*JW*S 

oxsas^^ffl c . s oxwm&vmmoTmm&rFic 
«cofci#K, k& • y » ?ffi«jtiwiai4»7-rs «fc 5 
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[0 05 9 ] C©<fc9fC?£<!: v NOxJ&agl 7<DSOx 
S8»*jEflKcjBar*. S OxJ8igt*«3ifeNf»|(c§B 
«nT £ C £ y 7 *2&Jfc©gfSW/;*©«&** 

sii 7©NOx^{btB^s^tcHor^<^tj#-r€.c£ 

£>C 

[0 060 ] #iC. @ 6 lg 1 ©HJfc©7fcJ!i 
10 Kl*5l-t-5,SOxll»||ltlJ©||tf;L— CO 

— HiE C U 3 0 <D ROM 3 2 ftfEttSJlTteO , CCD 
IWffll^-?>tt— 5£B$fSSK:C P U 3 4 K J: -?TH*t 3 

[0 06 1 ] <Xf»^10 1>Sf > ECU30W. 

0 1 CCfct^T. A#*SOx-fe>1f2 3T1& 
ffiSnfcttffltA^OSOadifi <OT. A#XSOx?£ 
fiiBgffrf £C±&i&S) tijtfXSOx-te 
>1f 2 4Tt&ti3*l/ct!^f±}#X©SOx?£g (JiTF. 
20 mrtxsOxt&&tmfcT&zti>$>Z) *«#£tf. 
[0062]<^f"-'7'102>^tC > ECU30W. 
^f-^102 itjtA,r, A#* S Oxr&g#aj#* S 

KteW*Hr3£*05£«NOx«*tEl 7 &S Ox®Li&tpX?i!b2> 
CifcSffiSU SjeWjettNOxftBKl 7 3&ssOx»M|tp 
-C^.SCi^rSlftT-So 

[ 0 0 6 3 ] <^f v V 1 0 3 > Xf » 7" 1 0 2 "CW3£ 
W£ Ltcm-SlC it. ECU30B, Xf^l03(Cl 
*. SOxiaMMt-5. Xf ^'1 

30 0 1 ■vm*f-&A,tcA*i X S Ox?aS* 3 htiitfXSO x?£S 
*S»L'TSOx«aa6**a£>. — x77D^-i! 
2 i-c*ftHJUfc?!«F^©«A^Sl«*R*ii*i:n*St 

SCffiO, C^flxSOxS^SOx^^KfcUTjragL 
L-> ^B#i©SOxSftt**feS. 
[0064] <^f"^l 04 >^AtC. ECU30B. 
^f?7"104 (Cil* . S O xS«S*^*S^ L tc± 

[0 06 5] <Xt--v 7'1 0 5>^f"9^ 1 04Tf^ 
«3tUfc»^tCtt. ECU30B, ^x-^7'10 5{Cjl 

*, noxfsmi iiphsox*nw&ztcibK.m$xijx 
®^Mtk*a»3aiRJt*fc«y » ^fflBtbtcimwr* y 

36gwf3nrc»*m. jas^^stcj;^. noxm^i 
7(cM-r^^a$(jfflj*i|iff sn. NOxjy^i 7©^ 

50 [0066] <^f"^io6>'j9 3-m.mftMW&.v 



13 

mumwomj sc £ k> . n oxM$ n*6so x*^gt 

L-> ttj^/^ SO xr£g#A#X S Oxftgg <fc 0 feiR < & & 
10 2(Cfc^T5S|IJ^n. ECU 3 0^ Xt^7* 

i o 6(cit^ soxSM^ff-rs. 

[0 06 7] t¥j£f £ 4, 

tHtfX S Ox?&g£#»£>A#X S Oxilg^Sg LTSOx 

■$.)v - * > &<%nii£fr u-cfr% ^msitf -r & $ -tcdh tc 

NOxfcttKl 7*>6K«rr*SOx«*#tHL» *©*MI 

soxi^sox^^yfjcfc^riiti/, i^*oso 
xg«S3r*a6&. 

[0 0 6 8 ] <X-^ f 7'1 0 7 >^CiC v ECU3 0B. 
^107 Kit** S Ox^SS^T-ifciSSE l//cT 

L fcii^CC [J. NO yJHm 1 7 6 S O xfr* $ ftH-#K:i» 

[0 0 6 9] <Xt^:/1 08>Xfy7 - l 0 7"CW^ 
mMLtcm^iCit, NOxMggl 7#>£>SOx#+^CH£ 
*L;fc©1\ ECU 3 0B, X 7-9 7*1 0 U 

[0 07 0] C©?gl©||j5S©ff^C*5t->T, ECU3 
0 (C <fc £ — »©lf -^&LS© 5 % X f » ^ 1 0 3 £HfTT 
£gB#tt. NOxte$£ (NOxS&HxW) ©±«E4Tflfe©S 
OxaHtSEJcS-^OTNOxjWK (NOx©Jjx1vf) (C^iR 

snrus s oxfi€r»mr-5 s oxssseai^ai^ 
[0071] cm2©n*©j&so B>rai©m i ©nit© 

JB»Ttt . N O xMM 1 7 <D±M 4 T ffi.<D S O xifig^jfr 

&NOx*t«i 7©soxB8»*«au #tu$n/cs 
oxgiftuca-^-c. s oxii&&#m©fc«>©iSi& • y 

» ^^i:b$IJ®©M^B#»IS.t>'^7B#»^*IJ^t/c^, 

»2©3tBft©jB»-r«. soxSS»%»fj-e-rK:» N 

OxMSS l 7 ©±«E4 T»© S Ox«lS©H:««tcatrJc» 
•C, ffifi - y » ^^tfc$«U©gH^B#JWS^7l^»i^ 

[0 0 7 2 ] jttfi&UfcJ:^ NOxM^17©SOxS 
OTttffittMKcjfitt< 4. liiai^oso 
)«fl[*«aiA^©S03dftS«:ifim>-c< S (05 

teot t2~t 3©M) . UfcdSot. fcB#*SOx?jftS 
#A#* S OjdftStC 4*©SK* TSig Lfc*»"C. NOx 
««1 7©SOx»»Stt*JEair*C4*J"C*S. 
cr', C©^2©HJfe©B^-C«. ffi#*X S Oxi£jg4 
A#*SOj«a©JtjW?r5£©J** (0V*.t*. 1:2) 
{C&o/c4* (H5tC*5HTA«) cc. iSS • y tr^ffl 

[0 073] Sifc, NOxMpl 7;fe6SOxaUJ»U-C 
l»*4*. SOx©JKSt*s^{C3ST-rS«rtcSP«ffijK 
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MIBl/CDS (05tCfc(,iTt4~t 5©Pb1) . Ltc&i 
Oxjftg&Atf ;% S Ox&ggfc:— Set" £ ffiiC. tH#X s O 

a • y ■» ^^mtwmo^jmm t r z> c t w-c * . $ 

fc. -e- i 5T-5C4iCcfcoT®^J©^ffl«*^e»TC4 
J&S-C^-So fCT, C©^2©^Sfi©^-C«, tiitfX 
10 SOx?iga4A**XSOx?^ffi©J:b^mS©J:b^ <«*. 
it. 2:1) &C&ofc4# (a5tC*5t,^TBgP) tC v 
© • 'J » ^S^tbfiJ® £^7T 5«t5Kl/fc. 
[0 07 4] C©<J:5iC-r54. NOxWll7©SOx 
S«?iK£«gj5i< SOxfl^gt^ft3fifj:8#»i 
tcma?z> c 4 y *ffl»lt©Sf«# 

*. N 0x84^1 7 ©NOx^btl*S»!CCM^T^<,» 

j^l-Sci^-c^Sii^ic; SOxBi««:#5«S»ffi 
<b>H&?g{-rsc4as-c#.5. 

20 [0 07 5 ] ^(C. 0 7 m 2 ©^SS©JF^ 

Kfctf & S OxJBigt*IJ^Itf JU-f->t»WJ"*. C© 
$iJSP;u- ^ > ^riifiXT -S^-x f v v'ip h U & 7 u - ? +■ 
-KJECU3 0©ROM3 2CCK1t§nr*if). C© 
W8IIJI/ - ? > 5i— SB^Hff CPU34(Cj;o Tlltf 3 

[0 07 6] <Xf •^201>Jf > ECUSOtt 
X-r ;>7*2 0 UCteO-C, A**XSOxH2>D-2 3"C^ 

asnfc«!i«A^©soxifi0c*R*ii*, ffiws 
Ox-fe >-y 2 4 -c^m s titcfmtortx © s Oxr^^tt 
30 ^jity„ 

[0077]<Xf^202>^ ECU30K, 
X^ y 7'2 0 2 (C^-C. A**X S Ox!lg*5ffi^ S 
OxrSfiJ: 19 b^^ti^frm-rz. Xf ^202 
«C*jW**3e*l5EWN03d)«fill 7^SOx®Jfx*-C*^> 
Ci^lftl. 5J£«J£tiNOx««l 7#SOxBWip 

-c*^c4*^i»'r-s. 

[007 8 ] <Xr- >7"2 0 3 >Xy-W2 0 2t?ff 
*Be L-feW^K B. E CU 3 0 li. X -f - ? zf 2 0 3 K it 
tH**XSOxSS^±S^S^JS-r-So S5K 
40 TjrTJcMc. N OxM^ 1 7 S OxRJttttttfr 6 S O x 

©JtxR^tc^ <omt>^> temmt m s o x-^s^fiT 

UTt,^ (t0~tl) , N OxM,M 1 7 © S OxS«S^ 

^fntcja^< k o/c*^rffl^x s Oxj§s»±sur 

l»< (t2~t3). Xf^2 0 3-CBNOxS4Jil 7 

3 tcfci< ^ r ^mwrn Ctcm-sic » . $ /c s o xjKgttea 

©gf^SS-CB^l*©^. ecu 3 o«y^->{cjt 

[0 07 9] <Xt-"j7'2 0 4 >Xf ^2 0 3 tCfcl^ 
50 -rW^J^b/cl#^(CB. ECU3 Ott Xf"'?^2 0 



15 

4 icMfr. tH#* S O^flgiA*'^ S Ox?£g©?gftJ:b 

a= (HitfXSOxM) / (A*'XSOxilg) 
[0080] <^f'^205>:XK 1 ECU30(J, 
XTvl'2 OSlCMfr, Z7-v7'2 0 AVWtHLta^m. 

tta&±mm mz.it. o. 5) <to 
cu3 o»y z-istcmts. 

[0 0 8 1 ] <Xt- v?'2. 0 6 >^f '^'2 0 5Tt£ 
fJSL/c»^C« v ECU30«. 0 6tCjl 

©£m£Sfl&fSmg/fc»y * ?£jB*J±K:$fJ13p-r.£ 'J 

i im-r z&faMw&mr noxM^i 7©)^ 

[008 2] <7,7~ v 7'2 07 > ') -y ^mtkUW&V 

m&mwomn &c<t 0 . n o*m& 1 7 s ox/&^§i 

L . tiltfx s Oxagga'Atfx S Oxi&ft<fc «5 feiS < & 

#•.[§]£ ©A*— ^>£:II?T Lfci #'cra, 
20 2i,cin t »'C^mnm^in. ECU30». 7,7- v^r 
2 0 7 KJttf . 

[0 0 8 3] Xf- -^7*2 0 7tC*$l»r. ECU30(t 

XSOxt^g^i^UTi,^. WK-JMI^., 
^©fgttffitfXSOtfgSa'TPf LT(,>< (t3~t 

4) . ^f-^2 0 7r«NOxM^i 7^c©t^-rn© 

[0 0 8 4] ^f-^2 0 7«:*Jt^rSSflJS0/c»^ 
[0 08 5] <^f^2 0 8>^f'?7'2 0 7 Kfcl,* 

nteffle l tcm&tc t*. ecu3o«, xf-^2o 

8'til^ ffl#XSOxV&lt<!:A#XSOxM©?gffiJ:fc 

a = (UitfXSOxigg) / (AtfXSOxiag) 
[0 0 8 6 ] <X-7-y7"2 0 9 »XtC> ECU30K, 
T.^v-32 0 9'Cjt*. ^f'J V'2 0 
thaAJTBMB (WLt*. 2) «fc 0 fc/h3t»*»«*»*«3e 
"T*. 77- W2 0 9rS3©W5tl/fc*»^«ctt. */c, 
» ^£mW£^7^*rii&^<D-C, E CU 3 

o » y $ y * ^m&flURa^siHJfflJfc 

[0 0 8 7] <X^?:/2 1 0 >^f-^2 0 9 ttS 
^MUcig^iCti. ECU30IJ, Xf-v-72 1 0«:jt 

^ so xiiiittoao/c^o y *gmttam&.vxm. 
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[0 08 8 ] C^3©^Ji©0SI) H«iB©m2CD||iS<D 
JBMSTtt. NOxM^ 1 7 ©ifiiEiT^S Oxigg©?fi 

SrfiJSU-Ci^-S^ NOxMiil 7K:^ATSgfm^ 
©SO xiglta'ffil >JS£(c « . m f B S O xr£gJt#B"T^© 

iI>ftt»C4t>**. C<D£>?IC. NOxM*£l7©SOx 

wm*tfi'j>i3:ii*imrcmm. • y * ^^jsmsu^^i^f l 

[0 0 8 9 ] -g-C-C. C©m3©HJfe©JKSlT«. NO 

«. soxssm!em<DmT*m±L. soxmmm&mm 

m&.±.-e$>K). NOxM^l 7©_tifc£T?iiE©S 

OxiiflEJt3&WS©*fl : «:Mfcl/^i»^tC|(R0 . S OxJI& 

[0090] me, m s tH3 (Dmmomm 
icfcits s 0)dBasi*«aeitf ^-?>*siw-rs. c© 
fflWfr- * >*«)S-r ^ v h t£ 2> V P - * * 

20 -HJECU3 0©ROM3 2iCfBte3nT*sO. C© 
^!j®Jl'-5 1 >«-^^#K:C P U 3 4 «fc oTlltf $ 

[0 09 1 ] <Xf»;7"3 0 1 ~3 0 2>Xf"^3 0 
1 . 3 0 2 it^ri\^tim2 ©»©»lKfeW5^f v 

7*2oi. 20 2tmc-c$>i(Dvm.m^m-ri, 

[0092] Xf5.73 0 2t?#je*IJ*€LfcJ»^{C«» 
ECU301J, y'3 0 3iC^. SOiSiM 

*n»T-5„ gparii. Xf7^1 0 lTR*ii^A 
137. S Ox?^S^6fcH**X S Oxt^S?:M#bT S Oxjg 

.^©cRA'SMS^gE^di^cn^f^^xeio-r. * 

Ox«aSll 7tC!RJR3nSSO)dl*ll'ffib. C©©iRS 
Oxfi£SOx#?>£-C:te<,>Tan#U *MlH*OSOx 

[0093] <^f^3 04>WC, ECU30tt, 
0 4"Cjt^. S OxSSS*^i*^UfeS 

oxffiifitiitfTPMfii^M^.rt^^s^J^-r^o 
-^304 rsjewje b ?cjs^-(c * . so xsut 
40 frnzmn-r^snm-cizte^v-c. y^->ccjttf. 

[0094] <Xf i-7"3 0 5~Xf -/7*3 1 1 
•^•3 0 4T#^*iJ^L/cli^«C«, ECU30(i, X 
7-^7*3 0 5 CCitt?. Xf vV'Z 0 Sfrh^T-v V3 1 
l'J^2©||]te©ff$*!gK:*JW?,X^^7'2 0 4*P.^f 
"^2 1 0 iHD-C*S©T|^HJ^=g-B§-r-5>. 

[0 0 9 5 ]^. ^2©H*S©^'Cte^-2»fU^-5 1 

>(D?.7-v v'2 0 3 K2*j&-r£#":S^ ^3 emwoB 
m(Dmm>^-^-^^tsi^(Du, o 4ic^x 

s ox-fiaa^ s oxffi.ffimnTmmy,±T-& z&fiat, 
50 tti^'x s oxigs^TP^-r ^sxurs (m 5 ccte^-r t o~ t 
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i) *%tt,cmgx:i,>2>\3.-?tcfriiX'&2>. 

[ 0 0 9 6 ] < Xf -j y'3 1 2 > E C U 3 0 it. v 

[0 0 9 7 ] C(Dm3<DmM(Dmmc^X. ECU3 
0 {C J: 4— a©ft#^®© ^Xf-?7"3 0 3 £H?t T 
-5g|3#&i. NOxJi4>l& (NOxfiRJlXM) <D±jSiciT^©S 

?nn^ sox«^sta-rssox§afi©tti#©i^ 10 

[0098] [ffe©HJS©JF2!§0 ««&©!& 2 . Sfl 3 ©?1 
»!©¥IJ5e£. ffi#;*SOx?m£A#*SOx7£g©J:ba 
cnKKit, y » *£^bW1»*BMfiLT*»e>© 

[0 09 9 ] * 3ft. ±m<DJ: -5 &C V v *g.ti*tkMW<Dte 

Tmrn^mMmm-cmm-r^m^iat. soy^immm. .20 
i»6Bfr*r©so>*8«*JttHu ^©soxsats© 
A# $ tcjs ox . y » *flte*> y » ?s*8Jti«iK«iw^ 

[0100] mmv&mfcommxit, noxS*^ 1 7 
<D±mc a# * s o x-fe >-y- 2 3 zmtrf . c ©a#x s 

Ox-te>l7-2 3fcJ; i3 NOxWS 1 7 ^AT £8E«#X 
©SOxrgg£t£fcHUTt,>-5#s. NOxM^l 7(CgiEAT 
£gf«#*©S Ox««tt«*«£j#»:tf**K«??T 30 
S©"C, x>5?>»Ett» £«tfc> KA 

i>5»ia<g»&£) *»6Jttsrrsc£*JnJtt 
X&&. Otc&-oX, A*'XSO)ffe>t2 3^W5 
tt*>*HC. x>y>Igtti*P.ECU3 0ttJ:9Mi£ 
A#X©SOxjgg£#lttiU #t5£-r£J:5(cUT4>J: 

[oion mftLtc&niM(Dfcmx\z%;&w*#v y 

£. tw— tf^x>J?>©«tett. jBM^©*R*fcW* 40 
h A *«fc 0 feK&frtC y ->mxft t>tiZ<DX. W£<D 

2S»Jtti#fiKC y - >-C* 0 . N Ox&O'S Ox©RiRa: 
?Tfc>ft-5>&©©. NOxRtf SOx©6fcttJ#mDtt3Ci 

[0102] s/cc #v y >i>^>©»^oc« > itrai 

L//c«fc^(Cj^J£m3iC#t|&T-2.iS^m*X h 

OxM^l 7(c©iR$nrt,^NOx^>SOx*]KtHi$-t± . 50 
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[0103] Ifcii-^T, *^Bj?:7 r v-i2jL,i>i;> 

icmm? z>w&. m$&j&it*x h ^ **sb»» y » 
^^k^-ts^****. sf»#*^©«7c»i©#i& 

«. NOxW«l 7©±Sfe©gf»a38rt(cS7t»J ; &«^ 

•r -5 c <t k <fc -o r fepj^r * „ 
[oio4] — &)ix-^i?>x$)-oxt>nmw 
mmms: mm, egrss) zmTtx^zmettcu. 

x. nmtf^cD^mtt zm^mt & tat y v rmm. 

[0105] 

ctn«, (-f) ^f^^Itfeftrt«S«IM©gF^UlKKS: 
W^ft/cNOxeRiRtti. (P) ByfBNOxSRlK*t©T^ 
©SFm31gSfc^^6tifcSOx?ig^Hi*©«t > (^) 
BUIB N O x®JKtt tcBRiRS titc S O x* gftUtT S £ * tcS F 
«*^©SJ||Stk*a»ajRJt**l»« y f ^2S^.J:biC$IJ 

iisir*SF»2aRJtww®£. H>riasox?^ 
«a*atc j: d $ n/c n o x»jR*mfe© s o *&m. 
Km^xmizm^mtffim&H&im-Tzjz u 

/cC £(£<}; 9. NOxKiiX^SOx^©)!^^*^ 

s oxsmmmzmy ttifix%z>. 

[0 10 6] SO«MEttU#S«:J:»J«iaUA:NOx!R 
JKWTiiit© S Ox?ig^^TP4*r * oT. N om.mtT 

it© s o x?^*5 n o mMM±M<D s o x&m.icm mm 

imm^mTf* =fc 0 lc Lfc«^Ktt. S OxB&ili©*: 
i*©S7C^J©^ffl»*^6-rc<!:3!)i-Ct. -€"©rS*. S 
OxiiJiilt^aiCjiaHt- -S^S^b^WT c £ *5-e^ 

[HB5©ffi*tt8»9!] 

[0 1 ] *»Mcc«*rtjK»iW(Z«faiWtSgB©» l 
©HJS©08g©WI«fiScSI-C* ^> . 

[S2] w*mimmnmi(D-? ? ?<o— m^rmx 

[03] ^^^^^^^^^^^^^^©^HC, 

[04] !RjS5jS7GMNOx)itei©NOx!Rftaif^ffl*Si 
BJf'5ft:&©0-r^>€.„ 

[0 5] spa^asib. NOxM^©soxs«a. s. 

il>*. NOx)T«i±aEiTSK©SOxi«a©igWF^fc*^-r 
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